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Energy Reconstruction and Resolution
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Workflow to get energy resolution

Simulate pi- beams at different energy (5000 events per beam)

Save the deposited energy in each cell of the active layer of the calorimeter

Define hit as cell with an energy deposited > 30 eV

Get the distribution of the number of hits for each beam energy and extract mean value
Find response function of calorimeter: dependence of <Nhit> wrt Ebeam

Reconstruct the energy through the inverse response function

Get <E> and o from the reconstructed energy distribution to find energy resolution



Final Geometry for results presented today

50 layers (2 cm Fe + 5 mm Ar)

100 x 100 1cm2 cells
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Distribution of number of hits for different beam energy values
Gaus Fit to extract <Nhit>
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Distribution of number of hits for different beam energy values
Gaus Fit to extract <Nhit>
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<Nhit> as a function of the energy beam

Data fitted with
power law

<Nhits) = @ Ell;eam

Ref: Repond, CHEF
2013

—C

Mean number of hit

* x2/ ndf 1.002/9
B a 27.46 +5.841
1000 b 0.8843 + 0.05541
- c -10.81 £ 11.32 /
800 - //
600 - =
400 -
200/
0 10 20 30 40 50 60

Pion beam energy [GeV]



o and <E> extracted from the gaussian fit of the distribution of the energy
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1x1 m2 - 50 layers

Longitudinal shower development
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Fraction of deposited energy =

[Eabs + Egap] deposited untill a given layer over the Ebeam

Longitudinal shower containment
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Fraction of deposited energy =

[Eabs + Egap] deposited untill a given layer over the Ebeam

XY size 1x1 m? - 100 layers |

S
©

fw -
al

0.8

0.7

0.6

0.5

0.4

Fraction of deposited energy

/% —— 20 GeV
i B
¥

0™ 20 | a0 60 80 100
Depth [layer ID]

0.3

0.2

0.1

RERERRRARRER AR AR R RN RN R R




1 pi- of 60 GeV

XY size 10x10 m? - 100 layers
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1x1 m2 - 50 layers

Transversal shower development
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Fraction of energy deposited
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Time development - 10 GeV
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Time development - 10 GeV
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Time development - 60 GeV
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Time development - 60 GeV

‘ 60 GeV Pion beam - 1x1 m? transverse size Glob_Time_layer ‘ 60 GeV Pion beam - 1x1 m? transverse size Profile
Entries 93752 Entries 88752
»"710_ — = ———== = Meanx  21.66 + 50 Mean 22.16
E F _ g 7; = == =Rt ==E— Mean y 2577 DI E T Mean y 2.577
® 9~ = = - — === - _ “|stdbevx 1218 Q, C Std Dev 12.18
E [ - = —==c= = — = 4.5
= L == - - St §§7~ - = =IstdDevy 123 = B ,|StdDevy  1.23
8 = _ == = = == - .
7 SR - = . e
C_ - E = _ 3.5 o
6E === — = - e
F == 3t o
5_— = B .
4 15 2.5 - -
35 2 L **
i 10‘ O o
2F 1.5:— -
50 E RETSES
= 1 s
= L
|||||||\||||||‘[|||||\\|||||\‘|||||\||||||||||||| |||\‘|||||\\||||||\||||||||||||||||||||||\\|||||\
0

o T

051015202530354045500 5 10 15 20 25 30 35 40 45 50
Layer ID Layer ID



To do:

e include PCB in the geometry
e include hit efficiency
e include time distribution
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BACKUP
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Data fitted with
polynomial function
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Mean number of hit

extracted from the
gaussian fit of the =
hit distribution 5 1000
3
Data fitted with g
linear function £ 800
3
(Npits) = a - E},’eam —c =

Two different
parametrization
from low energy ( 1
- 10 GeV) and high
energy (20 - 60
GeV) (to be further
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Mean number of hit

extracted from the
gaussian fit of the
hit distribution

Data fitted with
function
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Fraction of deposited energy =

[Eabs + Egap] deposited untill a given layer over the Ebeam
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Edep in gap - layer |

Deposited energy (MeV)
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